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s ABSTRACT -
An automatlc animal feedlng apparatus 1ncludmg a

feeding portion, a teed supplying portion, and a feed

- control portion; the feeding portion including a feeding

station, the feeding station including a trough member,
the feed supplying portion including feed storage mech-

anism associated with the feeding station, transfer

mechanism associated with the feed storage mechanism
capable of selectively conveying feed material to the
feed trough member, the feed control portion being
operatively connected to the transfer mechanism, the

- feed control portion including animal identifying mech-
~ anism, the animal identifying mechanism including a

light source, a plurality of spaced phototransistors adja-
cent to the light source but normally shielded there-
from, the light source and the phototransistors being
disposed below and adjacent to the feed trough member
and arranged with their active surfaces in a generally
vertical plane, electrical circuitry connecting the photo-
transistors with deciphering, feed schedule memory and

~ comparing mechanism, whereby light reflected from
the light source onto one or more phototransistors by an
identifying tag hanging from the neck of an animal

positioned with its head in the feed trough member -

 causes activated phototransistors to send signals to the
deciphering mechanism and depending upon the feed

schedule in the memory mechanism, the comparing
mechanism will activate the feed transfer mechanism to
convey predetermined quantities of feed material from

 the storage mechanism to the trough member.

12 Claims, 6 Drawing Figures .
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1
ANIMAL FEEDING APPARATUS

Thls mventlon relates to a novel feedmg apparatus
and more particularly relates to a new apparatus. for

~ feeding animals. .
Many years ago,: it was customary to feed animals

single animal, problems can arise when more than one
‘animal is belng fed. For example, one of the animals

‘may be more aggressive and eat not only his own share

but also that of the other animals. If an animal does not
‘receive an adequate feed ration, it will not grow prop-
‘erly. Furthermore, failure to eat is a common way for
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does not properly identify each animal, the errors will
result in the animals being fed the wrong quantities of
food. Thus, the feeding system may be no better than

simple non-regulated feeding.

. 'The failure of the automatic l‘eedmg system may be

- due to the sensor being unable to pick up the identity of
- a particular animal. If the system does not sense that an

~ simply by placing the food on the ground or in a pan or
bucket. While this arrangement is -satisfactory for a

10

animal is waiting to be fed, the animal may wait at the
feed station and not only not be fed but also will prevent

other animals from being fed. On the other hand, if the
system identifies an animal incorrectly, one animal will
get another animal’s feed ration and the second animal

will not receive the food to which it is entitled. Unfortu-

- nately, the animal owner will not be aware of the mis-
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an animal owner to detect at an early stage whether an

animal is sick. ‘However, if a. number of animals are
being fed together, their owner cannot readﬂy detect if
~ one of the animals is not eating and is sick since the food
- would- always be eaten if not by one animal then an-
As ammal rarsmg has become more selentlfic, animal

20 must be placed close to the feeding stations. This may
‘require that the feeding stations be located closer to-

'owners have attempted to keep a record of the produc-

tivity of each animal. In this way, a farmer or rancher
~ can determine which animals are least productwe and

- these animals can be sold or slaughtered It 1s relatively -

easy to wergh an animal periodically -to determine its

25

weight gain or to keep a record of the milk a cow gives

and thus determine the output of the animal. However,

- 1tis much more drfﬁcult to determine the intake of an

~ animal, that is, the quantity of food eaten by a particular

. animal where a large number of animals are involved.

~ One way to keep a record of the feed an animal eats
is to feed each animal in an individual closed stall. How-
ever, with eattle, horses or other animals that are kept in

fenced areas it is difficult to determine the feed con-

. :sumed by each animal. Generally, ranchers simply ob-

serve their animals occasionally as they are eating and if -

35

they are eating normally when observed, the ranchers

assume that the same eating patterns are taking place at
- the times the animals are not being observed. At best,
this is a haphazard and inaccurate way of determining

o feedmg habits and amounts consumed. Furthermore, it

40_

feeding and will assume that the second animal did not

request its complete feed ration.

Further problems with some automatic feeding sys-

tems may be in programmlng and recording functions.

Ordinarily, the programming and recording apparatus

gether than desired. Alternatively, systems may require
extra programmers and recorders for individual stations
or separate groups of stations. Such a requirement will
of necessity add considerably to the cost of a system
which includes a large number of feeding stations.

Thus, it may be necessary for the animal owner to make
‘the rounds of a number of programmers and recorders

10 located at different locations. In addition, with such

systems, the collected data may have to be collated to
provide a master ‘report of the feedlng activities of a

- herd.
- The present invention provides a novel animal feed-

ing apparatus which automatically delivers feed to ani-
mals according to a preselected feeding schedule. The

| feedlng apparatus of the invention provides a high de-

gree of accuracy both in detecting an animal awaiting
feeding and in identifying a particular animal. The appa-
ratus further provides a high degree of reliability in the

- furnishing of feeding records to the owner of the ani-

isa very nebulous basis on which to decide which ani-

mals to keep and which to eliminate from a herd.

45

It has been proposed to utilize automatic feeding

by each animal. One system utilizes a computer to con-

- trol a number of individual feeding stations. Each feed-

ing station has a sensor which can detect or read the
code on the tag hangmg from the neck of each animal.

o _ systems to provide a way to control the feed received |

50

- A signal is sent by the sensor to the computer which is
| __programmed to deliver a given amount of feed in incre- -

- _ments to a particular animal each day or fraction

 thereof. The ‘computer also is programmed to record

‘the quantity of feed delivered to a particular animal

55

~ standing at the feeding station. Thus, the computer can

make available to a rancher a record of how much feed
- a given animal has eaten on a particular day. Such a
~ record can provide a sound factual basis for deciding

which animals are least produotwe and thus should be

o : ellmlnated from a herd.

N Although the above animal feedmg system in theory
~appears to prowde a useful way of keeprng records of

feed consumed by an animal, in practice the system may 65.

“not functlon in a trouble free manner. The successful
" operation of the system requires that the system prop-

S erly ldentrfy the annnal at the feed station. If the system

mals.
The ammal feeding apparatus of the present invention

is simple in design. The apparaus can be fabricated from

commercially available materials and components using
conventional manufacturing techniques..
The feeding apparatus of the invention can be in-

stalled easily both as a part of new facilities as well as
feeding areas presently in use. The programming and

recording portions of the apparatus can be located at
points remote from the feeding stations such as in of-

fices or other convenient locations. In addition, the
- apparatus can collect and corrolate information from a

large number of feeding stations at wrdely spaced loca-
trons

Other beneﬁts and advantages of the novel feeding

' 'apparatus of the present invention will be apparent from

the followrng description and the aeeompanymg draw-
ings in which:

FIG. 1 is a schematic illustration of one form of ani-
mal feedmg apparatus of the invention;
FIG. 2 1s an enlarged fragmentary srde view in sec-

tion of the feeding apparatus shown in FIG. 1;

- FIG. 3 is an enlarged fragmentary sectional view of

the animal tag and sensing portion of the feeding appa-
_ratus shown in FIG. 2; |

FIG. 4 is a front view of an animal identification tag

| of the feedmg apparatus shown in FIG. 2;
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FIG. 5§ is an enlarged front view of the animal identi-
fying portion with a tag in position of the feeding appa-
ratus shown in FIG. 2; and |

FIG. 61s a sectional view of the 1dent1fy1ng portion of

FIG. 5 with a schematic diagram of one form of an

electrical circuit of the feeding apparatus.
As shown in the drawings, one form of the novel

automatic animal feeding apparatus 11 of the invention
includes a feeding portion 12, a feed supplying portion
13 and a feed control portion 14. The feeding portion 12
includes at least one feeding station and preferably a
plurality of feeding stations 16. Each feeding station 16
includes a trough member 17.

The feed supplying portion 13 1nc1udes feed storage
means shown as hoppers 18. Hoppers 18 may be associ-
ated with one or more feeding stations 16 as desired.
Transfer means shown as auger 19 is associated with the
feed storage means and is capable of conveying feed
material 20 contained in hopper 18 to the feed trough
member 17.

Feed control portion 14 is operatively connected to.

the feed transferring auger 19. The feed control portion
14 includes animal identifying means 22. The animal
identifying means 22 includes a light source 23. Also,
the identifying means 22 includes a plurality of spaced
phototransistors 24. The phototransistors 24 are located
adjacent to light source 23 but normally shielded there-
from. As shown in the drawings, the light source 23 and
the phototransistors 24 are disposed below and adjacent
to the feed trough member 17. The light source 23 and
the phototransmtors 24 are arranged with their actlve
surfaces disposed in a generally vertical plane.

Advantageously, the light source 23 and the photo-
transistors 24 are associated in a unitar'y structure. The
phototransistors extend through openings 25 in a plate

‘member 26. Likewise, llght source 23 advantageously is
| dlsposed behind an opening 27 in plate member 26. The
opening 27 is adjacent to the phototransistors 24. Pref-
erably, the phototransistors 24 are uniformly spaced in a
pattern such as the horizontal row shown in the draw-
ings. Orienting means such as magnet 29 is mounted on
the plate member 26 adjacent the light source 23 and
phototransistors 24.

FIG. 6 illustrates one form of electrical circuitry
suitable for the animal feeding apparatus 11 of the draw-
ings. Phototransistors 24 actmg as sensing elements are
- connected to deciphering means shown as an address-
able asynchronous recetver/transmitter 30. Addressable
receiver/transmitter 30 is connected with a timing oscil-
lator 31. The receiver/transmitter 30 also is connected
with an address selector switch 32 and a relay 33. The
relay 33 1s connected with auger 19. The components
are energized with a power supply 34. --

The receiver/transmitter 30 is connected with the
receiver/transmitters (not shown) of other feeding sta-
tions 16. One of the feeding stations 16 is connected to
a computer 35. The connection between the computer
- 35 and the feeding stations 16 is a serial port connection.

The computer 35 includes a memory section 37 for
receiving and storing an animal feeding schedule which
can be entered through a keyboard 38. The computer 35
‘includes an interrogating section 39 to address each of
the feeding station receiver/transmitters 30.

- The computer also includes a comparison section 41
for comparing a signal received from the interrogating
section 39 with the feeding schedule entered in the
memory section 37. In addition, the computer 35 in-
cludes a recording section 42 which further may in-
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clude a display section 43 and a record reproducing
means 44. The .computer 35 advantageously includes a
non-volatile memory section 37 that is battery powered.

‘This maintains the feeding schedule and log within the

computer in-the event of a power failure.

In the use of the novel animal feeding apparatus of the
invention shown in the drawings, the animals to be fed

have identifying tags S0 placed around their necks so
that they hang downwardly. Each tag S0 is coded by
cutting notches 51 along an edge such as the bottom
edge thereof. The notches 51 are sized and spaced to
align with the phototransistors 24 of the sensing por-
tion. The notches on the tag of each animal are different
to provide an identification of the respective animal.

The memory section 37 previously has had a feeding
schedule entered therein. This schedule will include the
quantities of feed that the owner wishes each particular
animal to receive during a gwen time period, e.g. 12
hours. |

As an animal approaches one of the feedmg stations
and places its head into trough member 17, tag 50 which
includes a magnet 52 is drawn against-the phototransis-
tors 24 by magnet 29 on the face of the plate member 26
adjacent to the phototransistors 24. The two magnets 29
and 52 draw the tags into proper alignment with the
phototransistors. In this position, two phototransistors

24, preferably the end phototransistors, check align-

ment of the tag and will be activated by light from
source 23 being reflected off the tag and onto the photo-
transistors aligned therewith. These phototransistors
will send signals to the receiver/transmitter 30.

At the same time, light will be reflected from other
solid portions 53 of the tag onto the other phototransis-
tors aligned with the solid portions. The phototransis-
tors which are aligned with the notches will not be
activated since light will not be reflected onto the sur-
face of the phototransistors. When the tag is properly
aligned, an odd number of phototransistors preferably
are activated. This may be accomplished by utilizing a
zero recording phototransistors with other phototran-
sistors utlllzmg a conventional blnary code arrange-
ment.

The deciphering receiver/transmitter 30 having re-
ceived the signals from the appropriate phototransitors
identifies a particular animal. This information is avail-
able for interrogation by section 39 of computer 35.
Interrogating section 39 continuously and sequentially
searches the receiver/transmitting 30 of each feeding
station 16 in a rapid sequence. The receiver/transmit-
ting 30 of each feeding station 16 is coded with selector
switch 32 to provide identification of the recelver/ -
transmitter by the interrogating section 39.

- When the mterrogatlng section 39 determines that a
partlcular animal is at a specific feeding station, this
information is noted by a comparing section 41. To
insure that the animal at the feeding station is ready to
be fed, the comparing means may wait for a repeat of
the signal several or more times before comparing the
animal identification thh information stored in mem-
ory section 37.

The comparing section 41 then checks the feeding
schedule to determine if the animal has received its
complete ration for the current time interval. If not, the
comparing section 41 will send a signal back to recei-
ver/transmitter 30 which activates relay 33. The relay
33 energizes auger 19 to convey feed material from
hopper 18 into trough member 17 where it can be con-
sumed by the animal at-the trough. = |
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The quantity of feed supplied to the animal is re-
corded for later tabulation and reporting to the owner.
At regular preselected time intervals or when the
owner desires, a log of the feed that has been given to

‘each of the animals is delivered for inspection by the
ng section

owner. This can be accomplished by recordi

42 on a tape or other record reproduction 44. 3
- The computer may be positioned at a location remote
~from the feeding stations. Also, the feeding stations 16

'  may be at locations remote from one another. The vari-

ous components are connected to
power source (not shown). o |
A number of computers are suitable for use with the

a suitable electrical

10

feeding apparatus of the invention. The selection of a.

-specific computer may depend upon the feeding capa-
~ bilities desired. A particularly useful computer is the

15

Rockwell AIM 65 computer and models similar thereto.

- The feeding apparatus of the invention may be oper-
‘ated at a variety of voltages. Advantageously, the feed-

ing system may be operated at 12 volts. In this case, the
phototransistors may be Fairchild FPT 110-A photo--

~ - transistors or equivalent components. Advantageously,
the phototransistors provide a voltage drop when acti-

20

‘vated by light of about five to twelve times or more of

‘the original voltage. The FPT 110-A phototransistors

provide a voltage drop from 12 volts to less than about 2

one volt,

- The above description and the accompanying draw-
1ngs show that the present invention provides a novel

25

animal feeding apparatus which feeds animals simply

and conveniently. The feeding apparatus of the inven-
tion automatically delivers the feed to animals accord-
“ing to a preselected feeding schedule. Further, the feed-
ing apparatus periodically provides a record of the feed
consumed by each animal of a herd. @~ '
The feeding apparatus of the present invention pro-

30
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vides a high degree of accuracy and reliability both in

detecting an animal waiting to be fed at a feeding station
and also in identifying which animal is there. Thus, the

records furnished by the feeding apparatus provide an

-accurate basis for determining animal productivity.
- The animal feeding apparatus of the invention is sim-
ple in design and relatively inexpensive to manufacture.
‘The apparatus can be fabricated from commercially
- available materials and components. Conventional man-
ufacturing techniques can be employed in its fabrica-
“tion. o | .

45

The feeding apparatus can be utilized with éxisting_ |

~ feeding facilities as well as being incorporated into new

feeding installations. Since the apparatus can be manu-

factured in a number of subassemblies, it can be installed

- by the rancher or farmer with a minimum of technical
experience or skills. The programming and recording

portions of the feeding apparatus can be located at
points remote from the feeding stations if desired. Fur-
thermore, the programming and recording ‘apparatus

50

can collect and corrolate data from a large number of °°

feeding stations at widely spaced locations.

It will be apparent that various modifications can be -

made in the particular feeding apparatus described in
detail above and shown in the drawings within the
scope of the invention. The size, configuration and
arrangement of the various components can be changed
‘to meet specific requirements. For example, alignment
“and/or spacing of the phototransistors can be varied.

. Also, different tags can be employed to reflect light

onto the phototransistors. In addition, the means pro-
vided for handling the feed can be modified or changed

~ as desired. Therefore, the scope of the invention is tobe

limited only by the following claims.
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What is claimed is:

1. An automatic animal feeding apparatus including a
feeding portion, a feed supplying portion, and a feed
control portion; said feeding portion including a feeding
station, said feeding station including a trough member,
said feed supplying portion including feed storage
means assoctated with said feeding station, transfer
means associated with said feed storage means capable
of selectively conveying feed material to said feed
trough member, said feed control portion being opera-
tively connected to said transfer means, said feed con-
trol portion including animal identifying means, said
animal identifying means including a light source, a
plurality of spaced phototransistors adjacent to said
light source but normally shielded therefrom, said light
source and said phototransistors being disposed below
and adjacent to said feed trough member and arranged
with their active surfaces in a generally vertical plane,
electrical circuitry connecting said phototransistors
with deciphering, feed schedule memory and compar-

- ing means, whereby light reflected from said light

source onto one or more phototransistors by an identi-
fying tag hanging from the neck of an animal positioned
with its head in said feed trough member causes acti-
vated phototransistors to send signals to said decipher-

ing means and depending upon the feed schedule in said
memory means, said comparing means will activate said

- feed transfer means to convey predetermined quantities

of feed material from said storage means to said trough

“member.

2. An automatic animal feeding apparatus according
to claim 1 wherein said phototransistors provide a volt-
age drop to between about one-fifth and one-twelfth the
original voltage when activated.

J. An automatic animal feeding apparatus according
to claim 1 wherein said phototransistors and said light
source are assoclated in a unitary structure with their
active surfaces extending through openings in a plate
member and said light source is disposed behind an
opening in said plate member adjacent to said photo-
transistors. | | o
4. An automatic animal feeding apparatus according
to claim 3 wherein said phototransistors are uniformly

- spaced In a pattern.

. An automatic animal feeding apparatus according
to claim 4 wherein said phototransistors are arranged in
a horizontal row.

6. An automatic animal feeding apparatus according
to claim 3 including orienting means disposed on said
plate member. | |

7. An automatic animal feeding apparatus according
to claim 1 wherein at least one of said phototransistors

- senses the orientation of an animal tag with respect to

the other phototransistors. |
8. An automatic animal feeding apparatus according
to claim 1 wherein said feeding portion includes a plu-
rality of feeding stations. | |
9. An automatic animal feeding apparatus according
to claim 1 wherein said transfer means includes an au-

- ger.

65

- 10. An automatic animal feeding apparatus according
to claim 1 wherein said memory means is capable of

having feeding programs entered therein.

‘11. An automatic animal feeding apparatus according
to claim 1 wherein said feed control portion includes
recording means.

12. An automatic animal feeding appartus according

- to claim 1 including an alternate battery power supply

for said memory means.
- - x % % * k
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